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Conformationally restricted 2',4 -bridged nucleoside analogues are described herein. The compounds can 
be prepared by cyclization at C2' and C4' of nucleosides through a linker or linking molecule. These novel 
nucleosides have a desired, locked sugar pucker and are potentially useful as pharmaceutical ingredients. 
Oligonucleotides composed of these novel nucleosides are useful for oligonucleotide therapeutic and 
diagnostic compounds. 
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(57) [SSilit]] 

l»ji«fclB«3nfc2' . 4' -««5ti'l':rS'H7:t 
tX<i;oT5?^U':i->'H(OC2' ;6J:r;C4' fc*V»T88 

7. ^ ut^ ]immi^fti-mwio>it^mz^i2$,^. 



(2) 



1$a2 00 2-5 1 6 2 5 6 



[it I] 




Y 



X> Ys ^XrfZii. ^^^LK. 0. Ss CH2 ^ NR^ C = 0^ C = CH2 

7r:^y. z/hz/y. ^r:^y. \iif^^^V^y ^ ^y^y)V^ f-5> 
> H^ OCH3 s OAc^ ^^UYV, Yt-^h^:k>mi}->hWR 

R2 > R3 fi> H. 0H> DMTO^ TBDMSO. BnO. THP 

0> AcO^ BzO. OP (NiPr^) 0 (CH^) 2 CN> OPO3 H> v 

ilttCJ^oT> PhCHOj . TIPDSOj > i^tJiDTBSO^ 'SrJ^fiKI-SC 



(3) #^2 00 2-516 25 6 

[ 0 0 0 1 1 
[0 0 0 2] 

1 0 0 0 3] 

KH V ^y®^DNA$;t:(iRNAHj|a«^g2iA.T\ D N A S T^cli R N A<^E:g^ffi 
[ 0 0 0 4] 

[0 0 0 5] 

^^'(conformationally locked sugar moie 
ties) ^^-fh^^V-^^yY-r^ih^^ %'^^\:.^%^^X\^^%-h'f^(r>^% 
"^^^^ VTi-x^V^K HCMV^ HSV. is XZfEBW K^n^J:ii^'\i^ 

^i-::t^m^^n.X^^^ (Siddiquif>. Nucleosides N 
ucleotides 1996, 15, 235-250;Marquez 



(4) !|$a2 00 2-5 1 6 2 56 

] . Med. Chem. 1 9 9 6, 3 9, 3 7 3 9 - 3 7 4 7) 

Am. Chem. Soc. 1 9 9 8, 1 2 0, 2 7 8 0 - 2 7 8 9 

V^^-v' K'bS^it^tLTu^^g. (Chaofj> Tetrahedron 1997, 
53, 1957-1970;Okabe^)^ Tetrahedron le 
tt. 1 9 8 9, 3 0, 2 2 0 3 - 2 2 0 6, H o n g T e t r a 
hedron Lett. 1 9 9 8. 3 9. 2 2 5 - 2 2 8 )o 
[0 0 0 6] 

>^^y:^mmt LT> M?tLTi3 tj. 2 O^Ml::*?/::oTW^$'tlT^^;|)o 

i^-t^CLt'/j^x-^. 'i' ^ 7. j3 J: cK^y y A tc ^ #M@e^iJ T ^ t^:t? 
$r^i-&o gfi«lt1-&DNAf 7tfiRNAlia<j--<75:t 'J =f ^J' V^tf- K(?)#M6<) 
ife-^fi^ DNA^ /c{iRNAJ::W#-r*f^ffl. Mlif. UU. fe^?. ^sJiCJ^^^IR 
=£';fiSM1--2)o tJ&oT^ ;u>^Ji«i> iTtMifi^T (cancerous 
process) * IS jhl" ^ C: 1 5(>>'-e § . -:^iEMJj&jiSB(±j^#?r^Jj-'& v>o 
[0 0 0 7] 

Wl-^S^t^^^l-'S-r t;6^'IK^^tlTV>S (L e uma n n<b> B i o o r g 
Med. Chem, Letts. 1995, 5, 1 231-4; 
Altmann^)^ Tetrahedron Lett. 1994, 35, 

2331-2334. 7625-7628) o M'^. SJg^tLTt 3 ' 
Y^j^viJ- (3'-endo sugar pucker) ^^th2' -0 



i|f*200 2-5 1 6 25 6 



^-^^KniiW^^^ h^h^7riLX\^>h (Obika<bs Tetrahedro 
n Lett. 1 9 9 7. 3 8. 8 7 3 5 - 8 7 3 8 ; K o s h k i n 
^Tetrahedron 1998. 54, 3607-3630)o 
[ 0 0 0 8] 

[ 0 0 0 9] 
[0 0 10] 



X. Y> ^X:fZ\ts ^iLK. 0. S. CHz . NR^ C = 0^ C=CH2 



[<b2] 




Y 



[5^4- : 



(6) 1t|g2 0 0 2-5 1 6 2 5 6 

R, (i^ Tr->> i^hi^y. ^'7^y. -^^v-iP. f- 5 > 

. mi^M^ H. OCH3 > OA c . ^M^^y, 

R2 > R3 fi> H> OH^ DMTO^ TBDMSO> BnO> THP 

0> AcO, BzO> OP (NiPr^) 0 (CH2) 2 ON. OPO3 H> P 
O3 H> '7*7. 7x - h U d^;^7x - h^^fjfijt^^55^^>SJ^$tL ; R^ is J: 
O^^Rj t^-mzf^^X. PhCHOz . TIPDSO2 > ttzUDTBSOz i 

[001 1 ] 
[0 0 12] 

3' -j:.y h^m^^y :^-'t^thmi^mzm'^^iifz^^ h\ ^.tiz-e 

10 0 13] 

'^mmm^z^^^xmm^^^^m ta c j tir-fef-jv^^B^L : tb nj 

^i--^>vM^^t*t : [B zj Ji-^^':/^ ;w^E*L ; fDMTJ tiv 
^ h^^-i/ h ; B&fi rXHPJ {ir h 7k Kn t:^ - L ; 

Pi&i& TTBDMSJ \i t --/f-Ji/vp^ V^u^SiB^L ; B&f§ [T I PD SJ 
(ir h V7°u 1; ;i/ ; ^J: WIS FDTBSJ (iv (t-7*f-;w) v 

•J JU*-^ 1*1- So 



(7) iJtll2 00 2-5 1 6 2 56 

[0014] 

tLTi/^^:^^ (T e j i ma ^b^ J . Org. Chem. 196 
3, 2 8. 2 9 9 9 - 3 0 0 3 ) t::<}:oTM^n^ 1 - a -p<f-;U79 try 
-7.1^. 0 3idXl)^0 5Kid\^>X 1, 1, 3, 3-r h^-f VT'ntijl/vv';!/ 
(TIPS) T'<^1L-C2^#^ DM S 0/D C C/T F ATM t 
r<;- hyS i^^mtfzo 'AK. W i t t i gRJS*tfV>. TIPS $-|^*tT. 
7;U^> 4 $-g^'ti::i^v^Jl21:'e#/v:o ^t^<I^A^. 0 5 IC^ V^T t - 7'f-;u v > 
f-;U'>'JJU (TBS) T'i^ilt^ 0 3 li^V»T^>v;i^ (Bn) "Ci^lLTS^ 
#7to 5 ^ 9 - BBNT-li Kn*'!/- h>fb (H y d r o b o r a t i o n) LT 
. 2 -f^^^v- 2 -11 Kn:^v^f-;i/|f##6 '£-^IIXffi-C#/s:o 2-7^'.*- 
^z/- 2 h^ti^z/:^f-}Vmmi^6^. 4, 4' - 0 - h h '>) f-Jl/ ( 
DMT) iJ' n y KT' h Uf-Mbt. TB S^T h )l'T ye::-^ Ay ^) 
K (TBAF) T1^*LT. 7 ^#7^^o 
10 0 15] 

Hb3] 




-fbL. DMT$-|t*LTl 0$-#;to T H F "fN a HT-m<k ^ 



(8) i|$SI2 00 2-5 1 6 25 6 

10 0 16] 




12 



S-e^l^to l45rBCl3 T-Mt. 7-fef-;ui3J:(y''^>i/;i/=grl^^H|^itT 
. cr 5 > 1 5 ^mtzo 

[0017] 
[<k5] 



(9) 1#^2 0 0 2-5 1 6 256 




14 15 



(a : /?oJ:b^> 1 : 1 ~ 2 : 3) (oU^m-^^tzo 
[00181 

[<b6l 




16 17 



[0019] 
[-ft?] 



(10) #^2 0 0 2-5 1 6 25 6 



X 




I8X-=NH2 I9X=NH2 
20X-OII 2IX«OII 



i3i->';MI:N' -7't^)v^7--y t^m^^^x. a-^T J 'yy'^m 

#2 2=$-±4^tl (3 0%) h LT#. ^^l:(7)/?-m4#i3i;0='N' -^-^^ijlc 
[ 0 0 2 0] 




23 



#^2 00 2-5 1 6 2 5 6 



[ 0 0 2 1 ] 

aOJt$*^4 : iT^jiKLTto 1 2 t vu ju-fk-^ v>^;u*5J:a=~N' 

jj;ici3v^T/? : acoJt^lt)9 : ii^^^Lfzo 2 4 ~ 2 6 ^Hi^<kffl)Jl-eML 
-eti-r^tt: ^ i/y If ^/iJ' n ^ ^ 1^:^ K 2 7 - 2 9 ?r#7t:o v^lt^ 

T3 0^#/^c 3 0 ^^Itl-^ft^^I^ (^^f) {i. 2 8 75^ib(±l|§L. 0 3' 
[0 0 2 2] 



[^k9] 




24 X = OH Y = Mc 

25 X = OH. Y = H 
26X=NHBz, Y = H 



27 X = OH Y = Mc 
28X = OH. Y-H 
29 X = Nl IBz. Y = H 
30X=NH2.Y-H 



(12) 1^^2 0 0 2-5 1 6 2 5 6 

1 (42%), ^^b-fh p-%^V:^^yV3 2 { \ . IXf a - ^ ^ V 

:^-vK2 2 (#^2 2 %) i3J;D^"3 2 (*^2 5%) It^^^^ Hfzo ^M.Ltz 3 2 ^ 

2 2 ^rlWl^HMSMLT. -^J^^ - iJ^T^ > 3 3^#7to 

[0 0 2 3] 

[<b 1 0 1 




32 



[3, 2. 1] j^-iJ' 3^ >lf^|E#: 1 1 ^J:a'tf->iJ' nj? l/:^-^ K<7)5t 

( s t i c k - b a 1 l model) K X ^X^^ X ^ iz^ 
m%^y^^^\^l^^^ [3, 2, 1] ^i^^yWktK a-}£l/^u%^]ytv 



(13) #^2 00 2-5 1 6 25 6 

K(7)C1' isXXfC2' {z^if^yuyy (hi' ^Xi/E2' ) ^{Jtf^tfl' 
t> -Ij. /?-kf^/i5^n>Ci5^ Fliistt&H 1' ^ J: 0= H 2 ' {iRMliJli|pl 
^^•9 o n^ifs KMftii'fk (geometry optimization)^ 
v> 15 (^Hl' -CI' -C2' -H2' <^teDtLft (t o 
rsion angle) 37" -t*l9^ ^fiiz-^LX, :/n h >NMRli 
*3tt* 3. 9 H zO^-^jglfc (coupling const, ant) Ibm^^ 

htzo ^UMMim<7)~m^p-^<vy 2 nz^if^Ei' -cr -C2' 

-H2' <DhZMit9 6° X^$>'0. T'M?tL7t<t ^ tl. HI' tH2' t CO^ 

^TOa - li'v^ D^C iJ' V FtC*3V>T. Cl' K idij^ ^ Zf XJ h > its ^ 4 . 

0 H z<7)^'^jEic«rW1-;2.^'7*^7 h (a doublet) ■^$)i>o 
[0 0 2 4] 

t: V n J? ^ V K(75i2:'(i^'fb^@SS^ ^ -J^itf- ^ v ^ 1 5 *5 J: Ch' 2 7 <7) X 
^jfe"B^Hfilit t:: J: o T ? L tzo mt^!^ KiQ\1f:t>V:^^^\^l^'^u [ 3 , 

2, 1] t^^ym^5^<D')-^'-7.mt. -iifefilJ'fcCS' -x> K«/N-7;?7--C 
*I9> -1^. m^5^Kio\i^^^Wt. (chair f o rm) T^^i. 

o mt'^^ay-^^lfh^Aym.m^t. mm (antl orientation 

) ^^t&o 

[0 0 2 5] 

2 , 4 t: V iJ' n :^ V K(7)* 7. * 7 5 v <D^^ 

o 

[ 0 0 2 6] 
litl 1] 



(14) #^2 00 2-5 1 6 25 6 




ceo' 



34X = OH.Y = Mc 37X-OH,Y = Mc 

35X = NHAc,Y = n 38 X = NHAc, Y = II 
36X = NHB2.Y = H 39 X = NHBz, Y = II 

[0 0 2 7] 

i-a-^f-;v-3, 5-0- (1, 1, 3. 3-T ^9■^'V7'^t^j^- 1, 
3 -vvD^-y-^^vM -D-i)t^yyy^:^ (2) (T^Mit 

a -p<f-;i'T7lf y 4^g?ttTv>^^flS (T e j i ma, S. ;F 

1 e t c h e r . Jr. H. G. J. Org. C h e m. 196 

3. 28. 2999-3003) i^X^xm^L. ^) t X(D ^ Y if y V 
-f-HJioT. 'etL(7)/?-7y ^- (/i-^ffl^fijctl) ■i-^h'j^mLtZo OrtliSJt^ 
^t.\d^)'yy (2 0 OmL) ^(O a - )VT y ^ y - 7. (19. 2 7 11 
9. 9^';^;v) <DmWLtz\%m'^. l, 3-v^'nn-l, 1. 3, Z-tY 
yy(y-/u\d}i^~y'yu^'^y (38. 4mL. 119. 9^';^;U) ^JlII^/Co 

#P)*L2,}#v^$-o'ct^^v^-ri^M. m^. m.T§LK^\^^x I . bnmwLfzo 
^(Dmm^Q'CK^mLs tK (2 0mL) ^m^fzo ^<^u^m^ i o^^mnw 

t. E t 0 A c -e#f^ tTtio 7jcM$:E t 0 A c T-ffttB L;t:o "^^"^tz^Wm^ 
^^L (Naz SO4 ) > M$£@L7to ^^^j-Vi^t'l 5%E t OAc^^-^fflL 



(15) #^2 0 0 2-5 1 6 2 5 6 

T->';*T'<D^nv >^/9 7-< -JCj:oT> ^iia^k-^tl (4 2. 7 g) (8 8% 
10 0 2 81 

%%n 2 

2-C. Kn-a-p(f->iv-3, 5-0- (1. 1, 3. 3- 

r VT'nt";!/- 1, "i-V^yu^^yv^ )V) - D - 'J 5K7 7 y (3 
) cT^SJat 

T;i/d'>#H^4' ^ Ot:i:i^tt^> toDMS 0 (2 5 0mL) ^J:C^'x>-r 
;u (1 0 OmL) 4'<7>l-a-^f-;v-3, 5^0- (1, 1, 3, Z-t^v 
^Vfu\i)\/-\, 3 -X)-^)^^^ J -7. (4 2. 6 
g ^ 10 4. 9 5 U ^ c): a=~D C C (43. 4 g . 2 0 9. 8 ^ 'J ^ <7) 

•^yglw, DMSO (30mL) 4- (7) h 'J 7 nS^®? (4. 04mLx 52. 5 
-?U-=EJU) fcJiO^f'jyy (8. 4 4mL^ lOS^U^JU) c^-^?^* Jllx./Co 

(6 OmL) 4" (21. 3g> 236? 'J ^rjtlx.^ ^tCyX ( 

ii€^t (Nae SO4 ) > il,li^EIL7^.:o i&'fb^ ^ 1/ ^/^^-^ >' (1:2)4 
2%Me 0H'£"fftfflL"t:v";*-ei^n-7hi/9 7'f-tC:$^>tT. ^IB'fk'^tl 3 7 
. 6g (8 9%) $-te'fe>'D';'7't tT#;^s:o 
1 0 0 2 9] 

[ici] 

'H NMR (CDCI3) 5 1.00-1.12 (m. 28H. TIPDS). 3.47 (s. 3H. OCH,}. 4.05-4.19 
(m. 3H. H4, H5a. H5b). 4.51 (dd, J = 93 Hz, 1.5 Hz. IH. H3), 4.89 (t, J = 1.5 Hz, IH. HI). 

1 0 0 3 0] 

2 -•r;*-^-^- 2 -p{f-v:^- 1 - <r->f-;i'- 3. 5-0- (1, 1. 3, 

3 - -r h v V e 1 , 3 - v v n ^-9- > ;v) - D - V 5^7 7 ^ - >^ 



(16) #^2 00 2-5 1 6 2 5 6 

fiEiTRx-f- ( 1 3 8 0 mL) 't'O^f-^P h 7x^;W^n7>*:::.':7 A 7'o ^ K 
(21. 5g. 60. l^'J^^P) (Dmt/z'^mK. f^.A^y'^'y QmL 
) '^'<7)•:^ h U '^-^ t h^v' K (5. 9 7g. 5 4. 0 ^ 'J ^JW) 

inx.7to ^hfit^m^w^^^^^U-^e^mmWL. -i ot:j:u^*PL> 

, x-t;1/ (3 5mL) '+'(7)2 -C, 2 - 0 - v r Kn - a - ^ 3 , 5 
•-O-d, 1, 3, 3-"r v/an°;u- 1, 3 - v->n^-if jp) 
-D-'J (12. 1 3 0. 1 ^ y -tJW) <7)M'SrMx.7to 

1 or-cmMms^tx r^-r :^t-2 lei^itL. »l (nhz 

SO4 ) ^ iSlitTto ^^^f >'4'5%E t OA c ^fiffl LTvU ;!7T'^nv h 
7 ^iie'fb'^!^! 1. Og (9 1%) ^tefevn^y7't t-C#/i 

[ 0 0 3 1 ] 

m2] 

■hnmr 

(CDCy 8 1.00-1.12 (m. 28H, TTPDS). 3.45 (s, 3H. OCHj). 3.73 (dt, J = 9.0 Hz. 3.0 Hz. IH. 
H4), 4.02, 4.03 (2s, 2H. H5), 4.62 (dl. J - 9.0 Hz. 2.7 Hz. IH. H3), 527 (m. IH. HI), 5.32-5.36 
(m.2H.H2'). 

[ 0 0 3 2] 

2 -r^^v'- 2 -^f-Vy- 1 - ff->f-;P-D- 'J*'77y-;^ (4) (D 

THF (2 0 0mL) ^<7) 2 -r:^ ^Z^ - 2 - ^ "^Uy - I - a - ;^ i- Jl^- 3 
. 5-0- (1. 1, 3, 3-r h^^VT'nt^)!/- 1, 3 - v'^n^^-y-^y^ 
-D-Vt^yyy-T. (3 5. 0g> 8 7. I ^ V ^ <7)mWLfzmW.K 
>THF(180mL)4'<^l. OM T B A F =^t)D;l7to #^ tl^^^y^^^S 
-ei I^MS'/^^to TUF^m^^^^ n^i:. ^it:^f-Uy^l 0%E t OH* 
mLXz/'):^X'^U'^hVyy-i-Kt^ifX.miit^^l4. 6g (8 8% 
) =$-va >y 7t LT^#/co 
[ 0 0 3 3] 



(17) #^2 0 0 2-5 1 6 256 

5 

3 _0-^>>?;w- 5 -0- ( t -■/f-^V'v;^ -^-JU'^ >; ;v) -2--r^^v'- 
2 1 - -^f-;V-D- (5) OlJit 

iE^K t:';v:^ (130mL) 4'<??2--r^^v-2-^f-V>'-l-a-p<^ 
;v-D- U ^^7 7^ -7, (13. 7 g. 8 5. 5 5'J-t;V) iSiU'TBDMS- 
Cl (13. 5g^89. 6^U-t;u) (^•^7e^^r^ ^fim SI^MSv^TtTo or 

Kt%mt. * (2mL) ^rt)lI£7tm^ '^h^^m^'i^^^i^x- immm.WL. # 

^5-<7)^l:ti-ML> EtOAcT«L^ r7-f>T'a^L> (Na? S 

O4 ) ^ mm^mLfzo 'M^K-^^}^^^fzm^±^^TEF nomD K'^m 

0X:Ki3if^TEF (3 5 0 mL) 4'<7)NaH (^?ft4'60%. 5. 6g. 

^>v;l/ (10. 75mL^ 90. b^V^ejV) ^M^tzo ^(^K^^^^^^k 4 
n#WWt> omi^*PL^ 7X (2mL) $r*9>o < kJiinx.. p H 7 t 
T-TfCPja 1 0 %A c OE'km^^Co ^<7)iS'^!^^E t 0 A c T-^5^t> 
^Jti-L> :^H> >^^g7Kt:^^'J'^AT'«t. ^^L (Na^ SO4 ) ^ '^B^ 
mtfzo ^^^f>4'0~10%EtOAc LTvU u-e h^*'9 7 ^ 

-fiZ-i^ifX. mmit^9^2 3. 8 g (7 6%) ^m^mi^t tT#/co 
I 0 0 3 4] 

'HNMR (CDCI3) 8 0.01 (s, 3H. 
SiCHJ, 0.02 (s, 3H, SiCH,), 0.85 (s, 9H, t-Bu). 3.41 (s. 3H, OCH^. 3.60-3.72 (m, 2H. H5a, 
H5b), 4.20 (dd, J = 8.7 Hz. 4.5 Hz. IH. H3). 4.57, 4.66 (AB. J = IZO Hz, 2H. Bd), 5.22 (t, J = 
U Hz. IH. HI), 5.38 (t, J = 1.5 Hz, IH, H2a'). 5.43 (m, J = 1.2 Hz. IH. H2b*), 7.23-7.37 (in, 
5H, Bn); Anal. Calcd. fisr CjiflnOtSi: C, 65,89; H, 8.85. Found: C. 65.92; H, 9.22. 

[ 0 0 3 5] 

^mm 6 

3 -0 -^>v)V- 5 -0- ( t -yf-;Vv.>( f-JVVU JV) - 2 -r^^^i/- 
2 - Fu^i/^'^jl^- I - a -^i-Jl^-D-V y y -y^ (6) coS^it 

7;U3'>#H^i+>(^3 -O-'^Vv^V- 5-0- ( t -7'f-)l'v;^<f-;i/vV )V 
) - 2-r:i:^z/- 2 -^i-Uy- 1 - a -:*i-)V-D-') ^yy y (5. 



(18) If^EOO 2-5 1 6 25 6 

2 8gs 14. 5 0 ^ c^^m^^ LT'j-^y^t:^ 9 -BBN (THF + O. 5 

M, 87mL) ^M^f'io ^^h^^'f^m^mmWi&x-i^m. '-kKA ox:x--^ 

Wt^ ^S«*PL> Tic (8 5mL) is XX/J^d^ - }V (8 5mL) 4" <0M 
Wtf- h U ^2^m7Kitm (13. 3 9 g> 8 7^ §-g->ri-^79;^=rt'# 

L> Ac OHt?p H 8 K^mL. ^J^-^j:\^^^&KmmLtzo n^^^M^TK (2 0m 

L) x^mL. mit^f-uyxsmmiULtzo ^h^tzmm.m^y'y^-yx2m 

?^itL. ^ig'j^L (N a 2 S O4 ) > -ikl^-^mLfzo E t 0 A c/^^-^y ( 1 : 
2) ii^mLXv')-^Xi^u^hVyy^-KMX. mUit^m5. 17g ( 
9 3%) i:m%'ynyzftLXmfzo 
( 0 0 3 6] 

•HNMR (ODClj) 5 0.03 (s, 6H. 
SiCH,), 0.87 {s. 9H, t-butyl). 2.34-2.43 (m, 1^ H2). 3.39 (s, 3H. OCH,), 3.4« (dd. J - 10.5 Hz, 
6.0 Hz, IH. H5a), 3.60 (dd. J = 10.5 Hz. 3.6 Hz, IH. H5b), 3.88 (d, J = 7.2 Hz, 2H. m-), 3.98 
(dd, J = 7.2 Hz. 2.7 Hz. IH, H3). 4.17 (m. IH. H4), 4.44. 4.66 (AB, J = 12.3 Hz, 2H, Bn), 4.95 
(d. J = 5.4 Hz, IH, HI), 7.23-7.36 (m, 5H, Bn); Anal. Calcd. for CjoH340sSi: C. 62.79; H, 8.96. 
Found: C. 62.92; H. 9.21. 

I 0 0 3 7] 

3 -0-^>v;l^- 2 --r^ + i/- 2 - (4, 4' -"y^ h^z/ h^)^)l't^ 
- 1 - a -pif-^w-D - V y y -X (7) <7)i?:^ 

(5 0mL) 3 -0-^> 5 -0 - (t-T^f-JUv^ 

;u) - 2 - -r^t^-^ - 2 - t: Kn=^-vp<f-;u - 1 - a - p< f-JU-D - U 
yy'yyy-T. {6. 60g. 17. 285';-t;v)^j:?/DMT-Cl (7. 0 

3 g> 2 0. 7 4 ^ <^v§yt^> ^S-e-M|:> 7K (8mL) ^m^X 

Kjz^^mtbtzo mhii&mm^ 1 o^mn^. EtOAcT?«t. y^-r^-c 

3I1I^?^L. ^'^L (Na2 SO4 ) ^ rtllLT^ ffi^fifct>9'^#s THF (5 
2mL) ic-^ML/co TBAF (THF4'1. OM. 26mL) ^iU^. #^tL 
SM$r^fa-e3 0 55-MtvVco THF^m^^^. nm^. EtOAc/^^ 



(19) 



!tf^2 0 0 2-5 16 2 5 6 



(1 : 1) 't^mLXiy')ijX-^U'7h^yy^-iZT!,^fX. 
. 2 8g (9 4%) ^Sfe^a^tlt LT#7^:o 
[0 0 3 8] 
1^5] 

'HNMR 

(CDClj) 5 2.33-2.42 (m. IH. H2). 3.26-3.63 (m, 7H, HSa, H5b, H2a', H2b'. OCHj), 3.79 (d, J = 
1 .2 Hz. 6H, DMT). 3.9 1 (dd, J - 7.5 Hz, 2.4 Hz, IH, H3), 4.13 (m, IH. H4), 4.41 , 4.50 (AB, J = 
12.9 Hz, 2H Bn), 5.05 (d, J = 5.1 Hz, IH, HI), 6.78-6.85 (m, 4H, DMT). 7.14-7.47 (m, 14H, 
Bn. DMT); Anal. CaJcd. for Cy,Hyfij: C, 73.66; H, 6.71. Foiiii± C, 73.57; H. 6.76. 

10 0 3 9] 

3 -0-^> 2 -r^t^- V- 2 - (4, 4' -y ^ h ^ h ^) ^ ^ 

'y:f-i-)V) - 5 - C , 5 - 0 - v Ku - i - « - ^ f-JV- D - U 7 7 - 
(8) (^M 

1 Ort^att^^S^KDMS 0 (6 0mL) ^<D 3 - 0 -^V V )V - 2 -r:^ ^ 
(4, 4' -vV ^ 'J -l-a-^f-;u-D 
-'J'-K7'7/-y^ (9. 1 8 g. 16. 16^ U^JU) ^J:a^DCC (10. 0 
g. 4 8. 4 9 ^ (T^iS^tfcMlc, DM SO (1 5 m L) >f <7) h V 7 

nfi^^ ( 0 . 6 2 2 m L ^ 8 . 0 8 ^ 'J ^ ;^) ^ J: U v >' ( 1 . 9 5m 

L. 2 4. 2 4 5u*;i/) (7)^t?g$'ipx./co ^tt;g>sM'^!^«' 1 or-cm 

M> ^iaT-6^WM^^I^L^ 0 'CICJ^*P L/Jo tK ( 8 m L) ^^!Dl;^:m> 
m^!i^-Bjfe»t^ E t OA c T-l^flLTto tt»^iiilL. E t 0 A c T-^fc 
^t::^i^L7to 'g-*?-tJ:/cM*> 7'^ 5 IS^if- L> (Nae SO, 

) ^ atHlgSltTto E t OA c/^^-^t>^ (1 : 1) ^'Kffl LTvU^T^nv 
h^^^-f -i::35^tT. +IIB'fb'^t/8. 2 6g (9 0%) ^ i: LT# 

1 0 0 4 0] 

3 _0-^y v;V- 2 --T^^v- 2 - (4, 4' - v ^ h ^ v h V ^ 
'>p(f-;i^) -4-C-k KD^'>p{f-;p- 1 - a -^f-;p-D- 'J>K77y-7. 



(20) #^2 00 2-5 1 6 2 5 6 

(9) (O^ik 

OX^Kidif^i/^^-^y (4 2 0mL) 3 - 0 -^y v )U- 2 -T:^ ^ 

->-2- (4, 4' h^-> > V^JW^j-^v-pff-^V) -5-C, 5-0-v 

V'O- I - a -^f-JV-D-^jT^yy y -X (8. Og. 14. 08^V^ 
;fc5j:t>%i^;i/ATJi/xii K (;!|c4'3 7%. 8 5mL) <DmWLtz-WMli^. Na 
OHTKvt?^ (2. OM. 2 10mL) I 5 ^mx-mT Ltzo ^hil^K^T^ fz 

1 o%mmxp}isi,^^mL. ^p^j:\^^u&r^~i&mLs tk (loomD x-^mt 
, m.^t^^uyx3mmn!>Lfzo ^^^tz^mm^fy^yx^^L. -^mt ( 

Na^ SO, ) . i&m^mLfzo ia'fbp(f-l/>'>t>4~5%x^y ^;V$r<JfflLT 
:^X^ y^yy^-K^^ifX. Btiit^^S. 1 1 g (9 4) 

[0 0 4 1] 

>HNMR(CDCl3) 

5 2.46-2.57 (m, IH, H2). 3.23-3.73 (m, 9H, H5, H4', H2'. OCH3), 3.79 (d. J = 1.8 Hz. 6H, 
DMT). 4. 14 (d, J = 6.9 Hz, IH. H3). 4.43, 4.47 (AB, J = 12 Hz, 2H. Ba). 4.97 (d. J = 4.8 Hz, IH. 
HI), 6.77-6.85 (m, 4H. DMT), 7.1 1-7.46 (m. 14H, Bn, DMT). 

[ 0 0 4 2] 

^mm 1 0 

3 -0-^yi/)V- 2 - T:^- ^ - 2 - }^ ^-y :^ ^ )V - 5 - 0 - ;^ iy )V - 

4 '>ju4-^->^ f-;u- 1 - - f-;p-D- *'7vy ( i o) (^Uik 

7;w=f>#H^4'0"CH*3JtSSS7Kt:<J v> (6 0mL) <7) 3 - 0 -^>' v 
2 -■r:t^->- 2 - (4, 4' - v ^ h ^ -> h 'J ^ ;V:t ^ -> ;>< f- Jl/) -4- 
C- t FD^vp^f-^u- 1 - a -p<^;u-D-'J ^^777 ~X (7. 80g> 1 
3. 0^U^)V) OM#t;tMli. ^ 3^ VT.iV^h^JWiJ'n ij K (3. 03mL 

s 3 95'j^;w) ^-/iTL/io t#f>ti^EJSjl^!|^'&^£T4 s^wmi^HL^ 0 

•CtiiJ^iPL. ^ (5mL) ^M^X^mLfZo #f>tl-i>ii^tl^^zaTM 5:&M 
WL. E t OAcX^mt. ry-( yXSm-i^^L. (Naz SO4 ) 



(21) 1tl»t2 00 2-5 1 62 5 6 

^ S^LT. m.^m^'k&^M^^t LT#> A c 0H/7k (8 0 : 2 0 ^ 4 0 
OmL) KmmLfZo nhfl^im'kMM.'CZmmW^. (2 O OmD X-^ 

UL. m4^<^i<D^mKmmLfz^ A (loomD ^ipx.> ^(Dm^^'k-^ 

m^mttzo E tOAc/^^-ifV (3 : 1-1 : 0) ^S-^fflLT-^u *-e^^ a 
•^hyyy^-K-d^ifX.miit'k^b. 3 2g (9 0%) ^#S»i:tT# 

[ 0 0 4 3] 

mi] 

•HNMR (CDCI3) 8 2.43-2.54 (m, IH, H2). 3.01 
(s. 3H, OMs), 3.03 (s, 3H, OMs). 3.41 (s, 3H, OCH,), 3,81 (d. J = 4.8 Hz, 2H, H2'), 4.01, 4.04 
(AB. J = 10.5 Hz, 2H. H4'), 4.21 (d, J = 7.5 Hz, IH. H3), 4.30. 4.50 (AB, J = 1.8 Hz, 2H, H5), 
4.56. 4.63 (AB, J = 12.0 Hz, 2H, Bn). 4.99 (d. J = 5.1 Hz. IH. HI). 7.30-7.42 (m, SH. Bn); Anal. 
Calcd. fijr C„n„Ot^: C, 44.82; H, 5.97. Found: C, 44.68; H, 6.00. 

[0 0 4 4] 

mm] 1 1 

(1R^ 3S^ 4R. 8S) - & -^yi^}Vt^Z^- 1 - ^ h^u^i^jt^)V- 
3-p<h^'>-2, 6 -v:t^-9-lf->i^n [3, 2. \] t ^ 9 y {\ \) (D^ 

mATWF (2 0 OmL) 4'<7)Na H {m^^ b 0 %> 1. 8 3 g> 2 2. 9 
0 5';«t;i/) (DUmX^fzm^m^^. THF (3 0mL) it<7)3-0-^>vJl/- 
2 -Tt^-y- 2 - Vi Kn^->p{ - 5 -0-p< - 4 - >';i/:^^->^ ^ 

$r5 5t:TM 2I^Mm*i^L. 0 t:il^\/^T7fc^HPx.TSjS^Mi67t:o THF^-^ 
^^■e, NaOH;Kv§-;g (0. 5M. 2 5 OmL) ^iPx.?to #fjtL;g,tg'&tl$r 
2 4 l^W{ib?toTiS-^ft::*3i/^Tj]D^t. O^t^f^iPt, p H 8 4-^0 

t> ^it:^^VyXAm^^Lfz<, ^h^tz-'^^M'k^^^L (Na2 SO4 ) ^ 
t;to E t OA c/^^'^y (2:1-1:0) LTv-'Jp&'eiJ' 
nv ^^9 7'/ -iC;&^ttT. tlie-fb-^i^a. 16g (9 8%) ^itt'fev'D 7 

[0 0 4 5] 



(22) 



1^^2 00 2-5 1 62 5 6 



'HNMR(CDCl3)52.32(m. 
IH, H2), 3.4! (d, J •= 1 1.4 Hz, IH. H4a'), 3.46-3.60 (m, 2H, 5H, H5. OCHj), 3.91 (d, J =1 1.1 
Hz, IH, H4b'). 3.92 (dd, I = 10.8 Hz. 2.4 Hz, IH. H2a'), 4.01 (d, J =• 5.4 Hz. IH, H3), 4.04 (d. J 
= 10.5 Hz, IH, mV), 4.58, 4.64 (AB, J = 12.0 Hz, Bn). 5.07 (d, J = 3.9 Ife, IH. HI), 7.28-7.40 
(m,SH,Bn). 

[0 0 4 6] 

nmm 1 2 

(1S> 3S^ 4R^ 8S) - 1 -T-b 8 
3-> 6 -v^^^ft: viJ^n [3, 2, 1] :t ^ ^ > {I 2) (Om. 

it 

l^/A^'it^^i-Uy (lOmL) (1S> 3S^ 4R, 8S) - S- ^^v 

3, 2, 1] (1 . 60g^ 5. 71^';*JV)> flfi*-!^^ ( 1 . 0 8 

mL, 11. 4 2^ . ioXl/DUAP (2. 09g^ 17. 135 

p) ^UX-2mmWL. OVKi!%mL. ^^y-JU (4mL) « 

^ 1 0 %N a HC O3 T^rtt. ^'^t (N a2 S O4 ) . -<^m^mL/zo 
mMJ^i-)i^/'^^'^y (1:1) LTvU *-ei^ av -tcjj^it 

ililB'fb'g'il^.l. 8 2g (9 9%) =Srl!itfe'>n7-/i: tT#;t:o 
[0 0 4 7] 

'H 

NMR(CDClj)82.02(s,3H.OAc).2.33 (m, IH, H2). 3.50 (d. J= 10.8Hz, lH.H4a').3.57(s. 
3H, OCH3). 3.86-4.04 (m, 5H, H2a'. H2b', H3, H4b', H5a), 4.14 (d, J = 12.0 Hz, IH, HSb), 4.50, 
4.64 (AB. J = 12.0 Hz, IH, Bn), 5.09 (d, J - 3.9 Hz.lH, HI), 7.29-7.42 (m, 5H, Bn); Anal. 
Calcd. for CiiHuOj: C. 63.34; H, 6.88. Found: C, 63.41; H. 6.94. 

[ 0 0 4 8] 

^mm 1 3 

(1R> 3S^ 4R> 8S) - 3 -T-t 1 -T-fe 8 - 



(23) #^2 00 2-5 16 25 6 

^>-y;U:t^'>- 2 , 6-Vi^^•^\^l/^ a [3, 2. 1] :ti5'^'> (13) (D 

OVK^if^hmm (6. OmL) idXZJ^mTkmm (O. 6mL) (DM-^^^cd 
(ISs 3S> 4R> 8S) - 8 -^Vv^W^i-^v- 1 -t KD:^vp(f-;p- 3 
h^>'-2, 6 -v:t^-9-t:'>^n [3, 2, 1] ^j'iJ'^^' (6 0 Omg. 
2. 14^';-=e;v) (^WL;^:Ml::> Mm (5 7 L> 1. 0 7^'J^;V') 

^mAMt h "i^AT^ijfeitL^ $g'^L (Naj SO4 ) . mm^mLfzo e t o 
Ac/^^^^ (2:3) ^iii.mLXi/')-^T^u'7h^^7^ - Kumfx, m 

|S<b-^tl (jS-7y-7-) 696mg (93%) ^iJ/a-TW-Slmg ( 
3%) Ml^ii^iM-fevn^yi: tT#;^:o /S-jy^-^, mzS.-e|!taM^ 

[0 0 4 9] 
[it 10] 

'HNMR(CDCl3)62.03 
(s, 3H, OAc). 2.08 (s, 3H, OAc), 2.36-2.39 (m, IH, H2), 3.49 (d. J = 10.8 Hz, H4a'). 3.73 (d. J = 
11.1 Hz. 2.7 Hz, IH, H2a'), 3.89 (d, J = 11.1 Hz, IH, H4b'), 4.01 (d, J = 1 1.1 Hz, IH, H2b'), 4.03 
(d, J = 93 Hz, IH, H5a), 4.14 (d, J - 5.1 Hz, IH, H3), 4.55 (d, J = 9.6 Hz. IH, H5b), 4.55. 4.64 
(AB, J = 1 1.7 Hz, 2H, Bn), 6.39 (s, IH. HI). 7.29-7.42 (m, 5H. Bn); Anal. Calcd. for CijHuO,: 
C, 61 .70; H, 6.33. Found: C, 61 .74; H, 6.46. 

[ 0 0 5 0] 

^mm 1 4 

(IR. 3S^ 4R. 8S) - 1 -T-b 8 -^y-yju^^'^- 

3- {f-^y- 1 )v) -2, 6 -vt^-9-t:->^ D [3, 2, I] :^^i^y 
(14) (^Mit 

HMD S (6 mL) fpa^f-^ > (189mg^ 1. 55 V * Jl/) *3 J: (J^'^Tfcfiiic 
m7y^^^2, (1 5mg) <Dm^^^. -B^fe. MmiZid\.^Xj)mLtio HMD 

i^tzoXM^^'^L. 1, 2-vi5'nDJc^> (5mL) (1 R> 3S^ 4 



(24) it$^2 00 2-5 1 6 256 

Rs 8S) - 3 -T-ty^i/- I -T-th^Z/^i-Jl^- S-^y'y)i^:^^z/- 2 
, 6 - y :t ^-+Mf V il^ o [ 3 . 2 . 1 ] :t iS' >^ ( 3 0 6 m g > 0 . 8 7 5 'J ^ 

aax^v (2mL) ff h 'J p< U h U 7 h (0. 3 8mL) 

:{^DD^;VAT-^J^f^L> 10%NaHC03 (I OmL) X-<^mLtzo ^^M^ 
^ML. 7fc'l4^$'i5^nn.is;VAT2|plttmt/Co -^fe-^/i^^^^-^^ t (Na 
2 S O4 ) ^ LtIio E t OA c/C H2 C 1 2 i^h^^mitLX. mUit 

(303mgx 83%) ^-^ftfeSMt LTH/co 
[0 0 5 1 ] 

1^1 11 

'H NMR (CDCI3) 6 1 .94 (d, J = 
1.2 Hz. IH, ArGHj), 2.04 (s, 3H, OAc), 2.93 (m. IH. H2'), 3.50 (dd, J = 1 1.8 Hz, 2.1 Hz, IH. 
H2a-). 3.59 (d, J = 1 1 .4 Hz, IH. H4a'), 4.016 (d. J = 1 1 .7 Hz. IH. H4b"), 4.022 (d, J = 12.6 Hz. 
IH, H5a% 4.09 (d, J = 12.0 Hz. 1^ H2b"), 4.11 (d, J = 4.5 Hz. IH, H3'). 4.27 (d, J = 12.6 Hz, 
IH, H5b"), 4.53, 4.70 (AB, J - 11.7 Hz. 2H, Bn), 5.88 (d, J = 3.6 Hz,lH, HIO. 7.30-7.42 (m. 5H, 
Bn), 7.74 (d, J = 1.5 Hz, IH, H6), 8.79 (s, IH, NH); Anal. Calcd. for C„Hj4N,0,: C, 60.57; H, 
5.81; N, 6.73. Found: C. 60.55; H, 5.84; N. 6.69. 

[0 0 5 2] 

^mm 1 5 

(1S> 3S> 4R. 8S) - KD^->- 1 Kn^'>^f-;v- 3 - 
i^^y- 1--^ )V) -2. 6 -v;^-^^j-tf'>^ n [3, 2, 1] :^ ^ y (i 

5) oS^it 

1 0'C^Ci5^j■&iS7KMk:^f•^'> (3mL) 4'<75 (1R^ 3S^ 4R. 8S) 

- 1 -T-fe h^->>-^;u- 8 -'^vv^w^J-^'^- 3 - i^^^y- I -4 -2 

, 6 n [3. 2. 1] :^ ^ y (T^im^. Bi^itMl^ (CH2 
CI2+I. OM^ 6mL) iM^^Zo '^hil^S.J^>'M^!&)^ 1 bV-^UKio 
>/^T-B^M#t> OV^^l^mLtzo :^^J-)yy (1. 5mL) ?r?lTt. 

0*CTM 5^MWL> hUxf-jPT^^ ( 2 m L) ^jjP;t;t 

■^ig^L (Naz SO4 ) > «tlSi^St;to ^J'DU^JWAtt'l 0%p< ^y-^w?:'^ 



(25) #^2 00 2-5 1 6 2 5 6 

mLX'y')ijT^U'7h^y7^-Ki^ifXs 2 0 ( 9 9 mg) ^fi-fer^^^t/i: 
LXn/Zo 7-thy7!)^hB^BitLX. 1im-^t)9 5mg (9 3%) ^SitfeSJ^ 

[ 0 0 5 3] 

mi 2] 

iHNMR(DMS0-d«)8 

1.76 (d, J = 0.9 Hz, IH. A1CH3), 2.45 (in, IH, H2"). 3-25 (dd. J = 1 1:4 Hz, 2.1 Hz. IH, H2a"). 
3.32-3.52 (m,2H,H5'), 3.53 (d, J = 11.4 Hz, lH,H4a"), 3.72 {d. J = 11.1 Hz, IH, H4b").3.93 
(d, J = 11.1 Hz, IH, H2b"), 4.16 (m, IH. m"), 4.84 (t. J = 6.0 Hz, IH, OH), 5.74 (d, J = 4.2 
Hz,lH, HI'). 5.84 (d, J = 3.9 Hz, IH, 01^, 7.76 (d, J = 1.2 Hz, IH. Hfi)^ 1 1.32 (s, IH, NH); MS 
m/z 285 (MH*); Anal. Calcd. for CJ^,^fit: C. 50.70; H, 5.67; N, 9.85. Found: C, 50.85; H. 
5.68; N. 9.75. 

1 0 0 5 4] 

Mwm 1 6 

(IRx SR. 4R. 8S) - 1-7-th ^-VP^'f')V-S-^<yi/ )V^^^y- 
3- i6-^aD-/^)y-9-y( }U) -2, 6 - v:^- ^"9- tf vi^ n [3, 2, 1 
] :^i7^y (17) iSXlf ilR. 3S. 4R. 8S) - l-7-bh^v>f-;i/ 
- 8 3 - (6 OCT''; >- 9 --f ^V) -2, 
'9- tf D [ 3 . 2, 1 3 ;t ^ ^J' > (16) (D^ik 

^-^uu-fy)y (246mg> 1. 6 5';'t;w) iSjrO^'HMDS (8. Om 
L) Oiii^tl«r> T;w=r>#H^n^i>T 2l^M5i^L;t:o HMD S =Sr^ll$-^ 
, J^^^r 3 0^f«l^=b;^joT*^^^t> , 2-v^ddx^> ( 

5. OmL) ^<r) (1R> 3S^ 4R, 8 S) - 3 - 7-b h ^v^- 1 - T-t h ^ 
8 2, 6 ^ VJi-^-9-e'->i^n [3, 2, \^ ^ ^ 
(302mg> 0. BS^V-tJV) <7)v#yg^cvg^p t, :?^l^> 1, 2-viJ'n 
OJ-rJ'V (2. OmL) M; U ;u N 7 l-- h (0. 38mL^ 2 

. 2 5^';*;w) ^JPx.;to #fjtL-&v#vS$rT;V3->'#H^4'-r4 5^Mic49?t 
oT.MlCi3V->T;!)P#!iL/^o "0 - T -/\imitW\mx^<>fZo EtOAc/ 
^4---9-> (1:1) $'i'$fflLTvU:i5;T-i^n-7 Nir7 7-<-H;&^ttT> (IR. 
3S> 4R^ 8S) - 1 -T-tr h^'>p(f-;w- 8 -^>'vJW;a-^'>- 3 - (6- 



(26) i^^2 00 2-5 1 6 2 56 

i^PDT''; >-9->f ;U) -2, 6 -V5}-^•^J-t^'>^5' 0 [3, 2. 1] 
(122mg^ a-ryv-) ^J^X/ {IR. 3R> 4R. 8S) -1-7-bh 
8 3 - (6 -iJ' OOT'V >-9 JV) -2, 
6 -v^i-^-^-tfi/j^ D [3, 2. 1] ^t^^J'V (15 7mg> /?-Ty*7-) 
^ |iig:^i: 'b&fcferei^i: tT#/::o ^tm^U 7 5 t^Co a-^vv-^ 

[0 0 5 5] 
mi 3] 

'HNMR(CDClj) 

8 2.05 (s. 3H, OAc), 2.90 (m, IH, H2% 3.55 (d, J = 11.1 Hz, H4a"). 3.95-4.03 {m. 2H. H2a", 
H4b"). 4.18-4.24 (m. 3H. HS'. H2b"), 4.32 (d. J = 4.8 Hz. H3'). 4.47, 4.63 (AB, J = 1 1.7 Hz. 2H. 
Bn), 6.52 (s, IH. HI-), 7.24-7.35 (m. 5H, Bn), 8.40 (s. IH, H8). 8.72 (s. IH. H2); Anal. Calod. 
tot C„H2,N40,C1: C, 56.70; H, 4.76; N, 12.59. Found: C, 56.36; H, 4.56; N, 12.37. 

1 0 0 5 6] 

mnn 1 7 

(IR. 3S. 4R. 8 S) - 1 -7-b h^v^t-^JV- 3 - (N' -T-bf-;V 
9 )\^) - 8 2 , 6 -"y^^^^^Zy^ u [3, 
2. 1] ^i^^y (2 2) (DUt^ 

(1. OmL) iSJiiy^HMDS (5. OmL) -7-tf-;v^ 
(193mg> 1. 0^ *3cl;C/«^T>^ A (2 Omg) <D 

mmt. ^i^vy (lomL^ t~m\zmn-mM^^fzo 

5 0 t:i^;Bi/^T mMlitj/to-C^^^'^L^ ^itTlcl , 2-^^000:^5^^ ( 
5. OmL) ^<r> (IR. 3Ss 4R^ 8 S) - 3 -T-tr h 1 -T-fe h ^ 

8 2, 6 -v:t^-ij-t*>'i^0 [3. 2, l]:^^ 
(17 5mg> 0. 5 5';-t;v) (7)-«lc-^|iilt> 1, 2-vi5'O0 

(1. OmL) "f^^ h 'J ^f->'l^v'; h 'J 7V- h (0. 2 7mL, 1. 

5 ^ y^^w) *i)nx./cp #e)ti^i§f^^T;v3'>#H^pfn-c^iati;fev^T3 055- 

M^i^L^ 7 0 - 7 5'Cl'*3V^T2^railD^L> 0'Ct::?^iPt> 10%^ 

WLi!i^%-f \ ')^J^ (1 OmL) -^^^ L/tio %h^^n^m^ 1 5^ra^#Lx 
^^^;i$'^^L;^^o TlcCT'gri^' 0 0'toUAT-2llIiaaiL^.:o ^*?-^7t:ttl® $-$2 



(27) i|#*2 00 2-5 1 6 2 5 6 

•]^L (N a 2 S O4 ) > ijtli$£@ Lfzo C HC 1 3 /E t 0 A c {] : '^<D 
(7 2mg> 3 0%) ^^.^mm^t LX^fzo iH;^ 2 4 9 t: {^m. E t OA 

C ) o 

[ 0 0 5 7] 

mi 4] 

'HNMR (CDClj) 8 2.01 (s. 3H, OAc), 2:29 (s. 3H. NAcX 2.75 (m. IH. H2'). 
3.29 (dd. J = 1 1 .7 Hz, 1.8 Hz. IH. H2a"). 3.66 (d, J - 11 .4 Hz. IH. H4a"). 4.03 (d. J = 1 1.4 Hz, 
IH. H4b"). 4.05 (d. J = 11.7 Hz, IH, H2b"), 4.70 (d, J = 12.3 Hz, IH, HSa"), 4.13 (d, J = 4.8 Hz, 
m-). 4.23 (d, J = 12.3 Hz. IH, H5b^ 4.53, 4.67 (AB. J = 1 1.7 Hz, 2H, Bn). 6.17 (d, J = 4.2 Hz, 
IH, HI-), 7.28-7.40 (m. 5H, Bn). 832 (s, IH, H8X 9.80 (s, IH. NH), 12.12 <s. IH. NH). 

[ 0 0 5 8] 

^mm 1 8 

(1S> 3R^ 4R^ 8S) -3- (T -T- > - 9 --f -8-HKd^-> 
- ] -\: 2, 6 -v^^-y-tfvi^'n [3, 2, l]:^^^y{ 

1 8) coSSit 

->':=i-^-9-> (2 0mL) 3 0 %7i(.m^t7 ^fr^^^ J^^tK'^WL {2 0 ml) 

<r>m^^^<D (IR. 3R, 4R, 8S) - 1 -T-t ^ 8 -^V v 

;u^^v-3- (6 -i^ a ayij >- 9 -2, 6 - v^j- ^+Mf viJ' a [ 
3. 2, l]:^^'^>(100mg^ 0. 225^ <7)•^^g$r^ 7.f--;i/ 

i1^'^^(steel bomb)-ei0 0t:i:i*3V^T 1 6 I^MtP«t L/tio 

Mif ^ /-;vic-^^!^L. (charcoal) ±20 

%7Km'^^:^^•7vA^^iJDL;t (*tJ5 0%7|c. 3 X 2 5 Omg^ ^B^JP) o ^£ 
ti*3V>T5 5 p s i <D7i(.MTK4 HKl^^^toT. zlcv3^^3^=^ff o Tto ftfei^^li 

lilS'fk'&tl (3 9mg. 5 9%) S-^ftfeS?!^!^ i: LT#, ^ ^ 7 - Jl/jJ^Pjig^H-fb 

L7to 

iit,';?. 2 5 0 t: (:0-JS) o 
[0 0 5 9] 



(28) 



i|$^2 0 0 2-5 1 6 25 6 



[itl 5] 

'H NMR (DMSO-dj + DjO): 5 2.53 (m, IH, H2'), 3.33 ( 
d. J = 1 1 .1 Hz, IH, H2a"). 3.40 (d, J = 12.3 Hz, IH, H5a'), 3.50 (d. J = 12.6 Hz, IH, HSV), 3.69- 
3.76 (m. 2H, H2b"', H4a"), 4.05 (d. J = 10.2 Hz, H4b"), 4.45 (d, J = 5.1 Hz, IH, H3'), 6.26 (s. 
IH, HI*), 7.28 (m, 2H, NH,), 8.12 (s, IH, HB). 8.33 (s, IH, H2); MS: 294 (MH*); Anal. Calcd. 
for C,JH,5Nj04: C. 49.14; H. 5.16; N, 23.88. Found: C. 49.01; H. 4.97; N, 23.92. 

[0 0 6 0] 

^mm 1 9 

{IS. 3S^ 4R^ 8S) - 3- (Tt^^- 9 --f JU) 

- 1 -ti Kn:^i/p<f-;u- 2, 6 - v^^-^^t tfv^^ o [ 3 , 2, \] t ^ y { 
1 9) <D^Tk 

%mm\ %Kum\.fz(D}iwm(Di^m'-i':>x. (ir. ss. 4r. ss) 

- 1 h^>'p<f-;i/- 8 3- ( 6 - ^ a n 7°' ; >- 9 - 
)V) - 2, [3, 2, 1] (1 0 Omg) iihh 

. m^it'km (43mg. 65%) ^^^m^mtLxmzo 

[ 0 0 6 1 ] 
[^16] 

•HNMRCCDjOD): 5 2.71 (in. IH, HI*), 3.13 (dd, J = 11.7 
His, 2.4 Hz. IH, H2a"), 3.57 (d, J = 12.6 Hz. !H, H5a'), 3.64 (d, J = 1 1. 1 Hz, H4a"). 3.68 (d. J = 
12.3 Hz. IH, HSb-), 3.96 (d, J = 11.1 Hz, IH, H4b"). 4.14 (d. J = 11.7 Hz. IH, H2b"), 6.39 (d. J 
= 4.2 Hz. IH, HJ-). 8.04 (s. IH. H8X 8.44 {s. IH. H2); MS m/z 294 (MH*). 

[ 0 0 6 2] 

%mn 2 0 

(IS, 3R^ 4R. 8S) - 8-t Kn^v- 1 KD^>';>if-;u- 3 - 
(ti.-K^-fi-^f-v- 9 -^^/w) -2, 6 - v;i-^-9-t:-:/^ n [3. 2, 1] 
> (20) <D^^ 

^^y-JU (20mL) 4'<7) (IR, 3R. 4R, 8S) 
^)V-%-^yV}V:^^^y-3- ( 6 - iJ' 0 n 7" U > - 9 - ^ ;P) -2, 6->^ 
:t + -9-t:v:^n[3. 2, l]:t^^>(150mg. 0. 34^'J*;V)^J: 
0'.?(;U*7'hx^y^;U (0. l9mL^ 2. 75'J^Jl/) <7)-^7iSlC> t h 'J •> 



(29) #^2 00 2-5 1 6 25 6 

%A c OHT-p H 7 Icrf^LTto ^ ^y->'V^^I&?-^> 1. OM Na 

HCO3 (1 5mL).T^nL. :kK. 7iinm'^M^^tLti<^j:ht-^^ 
^no.-^;WA4' 1 0 %^ ^ y - JV-ettW L/to ^h^fz^^m^k^-mb (N 
SO4 ) > «Sli$g@L^co iJ'nn^jwA-t' 10-1 5%p<^'/-;w*^$fflLTv 
V^-eiJ^D-T hi5^77^ -H)&^JtT. -fy '>>lf#1^: (^^f) 10 9mg (8 
4 %) ^4HE-fe@5f^t/ ^ LT|#. t-^ y V lOOmg (0. 265 'J 

) ^>^J'y-;^n-^^5*L^ (5 0%7K> 6 0 Omg) ±2 o%;jcg|<b 

^^•vv'^'i^$:lJDx.7^:o Tlc^^^r, Siat:::fe(/^T 5 0 p s i <7)7X^TT' 3 0 W t:: 
^97t:oTffo;t;o M^^^ziiiU> ^ ^ y - ;UT-^?t t -^^^fz^^y-)^^ 
v^^-Mt> t^'fbyf-v->4'2 0 - 2 5 %y ^y-;v^iefflUT->'; * 

-ei5'Dv hi5^-77'f-iC55^JtT> ^^le'fk'^tie Img (61%) ^rtefeSBtli: 

UT#. ^ y - )v/mmj^^ )i'7f)-^h^MiitLfzo m}^,2 2 i'^m) o 

[ 0 0 6 3] 
mi 7] 

*H NMR (DMSO-d<): S 2^2 
(m. IH. m-). 3.30-3^5 (m, 3H, HS", H4a-X 3.69 (dd, J - 1 1.1 Hz, 2.7 Hz, IH. H2a"), 3.73 (d. J 
= J0.8 Hz, H4b"). 4.05 (d, J = 10.« Hz, IH, H2b"), 4.40 (m. IH, H2b"). 5.03 (t, J = 6.0 Hz, IH, 
OH), 5.74 (d, J = 4.2 Hz, IH. OH), 6.24 {s, IH. HI"), 8.06 (s, IH, H8), 8.30 (s, lU. H2), 12.40 
(8, IH. NH); MS m/z 295 avlH+). 

( 0 0 6 4] 

^mi^i 2 1 

(1S^ 3S, 4R, 8S) - 8-^ Vu^Z^- 1 - \i Vu^Z^^^)V- 3 - 
(liTK^-^f >f->- 9 --f ;W -2, 6 - n [3, 2. 1] :t ^ 

^ > (2 1) <7)M 

^^y-;u(16mL) 4'<7>(1R. 3S, 4R^ 8S) - 1 -T-t h^z/^ 
^)i^-S-^yV)i^t^z/-3- (6 D n-;/'; 9 --^ JU) -2, 6 - 
;^ ^--9- If V :^ n [ 3 , 2 , 1 ] ^- ^ > (1 2 0 m g . 0 . 2 7 5 V ^ ^W) x ^ 
;i/:^7'hx^y-;u(0. l5mL^ 2. 1 5 'J ^ )U) <?)-^f^tc^ h 'J A y 



(30) 



#^2002-5 16256 



h^->K (1. 625';^;^^ ^^y-)V^5. 4M^ 0. 30mL) ^jDx.;'^ 

o ^mm 2 0 KtmLfz<7) t mm<D^mK x-ox. muit^^ 3 7 m g (47% 

[ 0 0 6 5] 
[^1 8] 

'HNMR (pmO-6t) 5 2.52 (m, IH. H2'), 3.06 (dd, J = 1 1.7 Hz. 2,4 Hz, 
IH, H2a"). 3.34-3.53 (m, 2H, H5% 3.56 (d, J = 1 1.1 Hz. H4a"), 3.79 (d. J = 11.4 Hz, IH, 
H4b"), 3.98 (d. J = 1 1.4 Hz, IH, H2b"), 4.31 (d. J = 4 J Hz. IH. HS"). 4.89 (br, IH, OH), 5.99 
(br, IH. OH). 6.28 (d. J - 4.2 Hz, IH, Hl^, 8.03 (s, IH. H8), 8.27 (s, IH, H2), 12.30 (br, IH. 
NH). 

[ 0 0 6 6] 

^i^^J 2 2 

(IS, 3S, 4R, 8 S) -3- (i/7^>'-9 --f JV) -8-fcKn^v' 

- 1 -11 Kn^>'p(f-;i/- 2, 6 -z^:^^^}£^y^ u [3, 2, 1] ^ ^ ( 

2 3) <7)^it 

^J&^J 1 8 Hie®L^c(7)i:|wI;f|^(7)#JlMic J:oT. (IR. 3S> 4R. 8S) 

- 1 -7-b h^->p<f-;u- 3- (N' -T-hf-JU^T^r-V- 9 --f ;U) -8-^ 
;yv;V:t^->- 2, 6 -v:t^-9-e->i5'n [3. 2. 1] :t ^J' ^ > (lOOmg 
) •/)^h. mtlit^^J (4 lmg^ 6 6%) ilA^^^^^-^tz^^mM^tLX'^fz 

O 

[0 0 6 7] 
[icl 9] 

'HNMR (DMSO-d« + D^O) 5 2.42 (m, IH, 
m-). 3.15 (dd, J = 1 1,4 Hz, 2.1 Hz, IH. H2a"), 3.34 (d, J = 1 1.4 Hz, IH, H5a'). 3.47 (d, J = 12.6 
Hz, IH, mV). 3.51 (d, J ■= 12.0 Hz, IH, H4a"), 3.77 (d, J = 10.8 Hz, IH. H4b"). 3.98 (d, J = 
1 1.7 Hz, IH, H2b"). 4.23 (d, J = 4.8 Hz, IH, 4.80 Cbr, IH. OH), 5.90 (br. IH, OH). 6.05 (d. 
J - 4.2 Hz, IH, HIO. 6.52 (br. 2H. NH^). 7.93 (s, IH, H8), 1Z30 (br, IH, NH); MS w/z 310 
(MH*). 

[0 0 6 8] 

^mm 2 3 

(IR, 3R^ 4R, 8 S) - 1 -T-t ^^ 8 



(31) #^2 00 2-5 1 6 25 6 

3- i^^y-l-^P) -2, 6 If n [3, 2, 1] :^ ^ ^ > 
(2 4) <7)Mit 

7 y > ^M^m (IV)^nVK(O. 45mL)'C*"9> ( 1 

3S^ 4R^ 8S) - 1 -T-b h^v'^f-^lz-g -^>v;W:t^'>-3 -> 
6-v:t^-itli'vi^D [3, 2, 1 ] :t ^ > ( 2 0 2 m g . 0. 

6 3 5'J-=e;u) -e*:g)liim{i^ 1 4 tcfB®Lfc(0t|WI^i(7>f:)lil;: JioTR 
jS^tfo/jo CHz C 1 2 4'5%E t 0H'§r'KfflLT'>';*-ei^n'7 hi>'7 7^ 
-tC^^ttT^ tiie-fb-a-i^ (/?-7/v-) t^tl(?)a -77 -^-cO^i-^tl (2 3 

3mg^ 8 9%) (/? : a<^Jt^#ti4 : 1) i^.^m'Bmt Lxmco ^-7 

y7-(7)' H NMR(CDCl3) (a -*3j:?//?-7y7-<7)jg-^tl(7)7.^ 

[ 0 0 6 9] 
m2 0] 

NMR (CDCl)) of the p«anoiner (fiom the spectrum of a mixture of the a- and p-anomns) 5 1 .93 
(d, J - 0.9 Hz, IH. AiCH,). 2.05 (s, 3H, OAc). 2.66 (m, IH. HZ"). 3.48 (d. J = 1 1 .1 Hz, H4a"), 
3.864.12 (m, 5H, H2a", H2b", H3'. H4b", HSa"). 4.26 (d. J = 12.6 Hz, H5b'), 4.44, 4.64 (AB. J = 
1 1 .4 Hz, 2a Bn), 6.06 (8. IH. HI"), 7.26-7.42 (m. 5H, Bn), 7.59 (d, J - 1.2 Hz, IH, H6), 8.94 (s, 
IH.NH). 

[ 0 0 7 0] 

^mm 2 4 

(IR. 3R^ 4R. 8S) - 1 -74r 8 V- 

3- (-^/^i/;!^- 1 --f^U) -2, 6 --yt^'^lfi/^ u [3, 2, I] ^ ^ ^ 
y (25) <7)Sait 

^Jfe^J2 3 tcE®t;t<7)<b|W]M(7)^)lM^4$ffl i^'fb^f-l/^pt^ 5%E t OH 

7 7 v-tT^^i-^tf (267mg>87%) (/?: a <7)Jt^l^J 9 : 1) te^fe^ 
M^tLX. (IR. 3S^ 4R^ 8S) - 1 - 7-b K ^ 8 > v 

3 -7 N^v- 2, 6 - v:t ^-9- tf v n [ 3 , 2, 1 ] ^i" y ( 
2 3 0 m g > 0 . 7 1 5 ^;u) ^ J: Mk-i^ 9 ( 2 . O ^ 9 ^^U) 



(32) i|f^2 0 0 2-5 1 6 256 

^S^ti^SilL/Co m,'^. 1 4 5~ 1 4 713 (E t 0 A c Z-^^+J" >") o 
[ 0 0 7 1] 
m2 I] 

'H NMR (CDCI3) 6 2.02 (s, 3H, OAc), 2.67 (m. IH, 
H2'). 3.49 (d. J = 1 1.4 Hz. IH, H4a"), 3.86-3.97 (m, 3H, H2a". H3', H4b"). 4.08 (d. J = 12.3 Hz, 

IH, HSaO, 4.09 (d, J - lO.S Hz. IH, H2b"). 4.25 (d. J = 12.3 Hz, IH. HSb"). 4.44, 4.64 (AB, j'= 

I I. 7 Hz, 2H, Bo), 6.05 (s, IH. HI"), 7.26-7.40 (m, 5H. Bn). 5.69 (d, J - 8.1 Hz. IH, H5). 7.79 (d, 
J o 8.4 Hz, IH, H6). 8.92 (s, IH, NH); Aaal. Calcd. for C20H22N1O7: G, 59.69; H, 5.51; N, 6,96. 
Found: C. 59.45; H, 5.56; N, 6.91. 

[ 0 0 7 2] 

mm 2 5 

(1R> 3R. 4R, 8S) - 1 -7-b h^>'.?<f-Jl/- 8 
3- (N* -^y^/^ )l'z/ hz/y- 1 -2, 6 -z/t^-^}fz/^u [3 
, 2. 1] (26) (DUM 

^»J2 3KtmLfz<0tm^<D^m^1^mL. ^it^^\yy^5%E t OH 

^.irjfeHJI^t/t UT, (IR. as, 4R, 8S) -1 -T-t h :^ ^ 
8 3 2, 6 -v^^-ttfv^ □ [3. 2. 1] 
:^^^y (6 4 5mg> 2. 0 5U^;V) ^ «t CJ^'v"; MkN * -^>V>fJl'v'h 
i^y (4.0^ t<DEBi!f'h%fZo 1 7 3 ~ 1 7 4 (E t OA c 

) o 

[ 0 0 7 3] 
[15:2 2] 

'HNMR {CDCI3) 8 2.07 (s, 3H. OAc). 2.83 (m. IH. m), 3.51 (d, J = 
11.1 Hz, H4a"), 3.86 (d, J - 5.4 Hz. IH. m% 3.97 (d. J = 1 1.1 Hz. IH. H4b"). 3.99^.13 (m, 3^ 
H2a", H2b", HSa-). 4.27 (d. J = 12.3 Hz, IH, USV), 4.38. 4.61 (AB, J - 1 1.4 Hz, 2H. Ba), 6.15 
(s, IH, HI-), 7.24-7.38 (m. 5H, Bn), 7.50-7.66 (m, 4H. H5, BzX 7.90 (m, 2H, Bz), 8.28 (d. J = 
7.5 Hz. IH. H6), 8.84 (br. IH, NH); Anal. Calcd. for CjjHj^A: C. 64.15; H, 5.38; N. 8.31. 
Found: C. 64.10; H, 5.20; N. 8.43. 



[ 0 0 7 4] 



(33) i|t^2 0 0 2-5 I 6 2 5 6 

^mm 2 6 

(1S> 3R> 4R> 8S) - 8 -li KDc^>/- 1 - t KD^v>f-;i/- 3- 
(f-^y-l-^)V) -2, [3, 2, 1] :^ ^ ^ > (2 

7) 

0 'C^^;fe^t^^7Kt^'fl:^f•^-> (4mL) "t-*?). (1R. 3R> 4R. 8S) 
- 1 -T-b 8-^>'7^wji-^>'^ 3- (f-^ 1 --f -2 

, e-v^^-y-trv^wn [3, 2, 1] ^iJ'^>'^j:i>^^:>t(7)a -ry v-<^il 

-g-tl (#>J 4 : K 2 0 0 m g > 0 . 4 8 ^ 'J ^ (D^m^- . E.i^i\M% ( C H 
2 CH2 OM. 8mL) ^jDx.7to %h^^Km-WL^m^. ^i^Ji^SV^T 

8I^W> 1 5"Ci:::fev^T-B^ia#t> 0 t: t/co ^ ^ ^ - >'V ( 5 . 

OmL) $•r^TL^ Me OHt 1. OM N a OM e ^ p H 8 ^' 'Sr:i> ^ "C 

JjP^Tto mm^5^n.L. Vim.m^^it:^^Vy^2Q%;^^ .f-)^!^^^^^^^^ 
Ltzo ^^^tzilS^U^^mL (Nae SO4 ) s mmm^Ltzo Simj:-f-;i'4' 1 

-fk-^tl ( 7 8 m g ) ^ i^iJ/tllfi'fk'^tlt^tLOa-Ty V- (2 4mg) t (?) 
n^^. ^iXfa-T (2 3mg) ^X^^^'^mtLX^tZo "^tf 

i^^n'^m'fii^m^mzo M2 1 7-2 1 8t:o 

[ 0 0 7 5] 
[Ifc2 3] 

'H^4^lR 

(DMSO-dj): 8 1.75 (d, J = 1.2 Hz. IH. ArCHj). 2.24 (m, IH, IC"). 3.20 (d, J - 10.8 Hz. IH. 
H4a"X 333-3.58 (m. 3H, H2a", HS"), 3.66 (d. J = 10.8 Hz. H4b"), 3.97 (d, J = 10.5 Hz. IH. 
H2b"), 4.14 (m, m, m"). 5.24 (t, J - 5.1 Hz. IH, OH), 5.67 (d, J = 2.4 Hz, IH, OH), 5.82 (s. 
IH, HI-). 7.95 (d. J = 0.9 Hz. IH, H6). 1 1.32 (s, IH. NH); MS m/z 285 (MH+); Anal. Calcd. for 
CijH.^A: C, 50.70; H, 5.67; N, 9.85. Found: C. 50.65; H, 5.57; N, 9,73. 

[ 0 0 7 6] 

%W] 2 7 

(1S^ 3R^ 4R. 8S) - 8 - t Kn^v- 1 -11 Ka^vp*-?^;!— 3 - 
(^Jl^JU- 1 -2, 6 -v^^-y-e-^^'n [3, 2, 1] :^ ^ ^ y ( 



(34) 1$lft2 00 2-5 1 625 6 

2 8) <^U7k 

-Pi^imLX^y^) ti-^C^ ^ -\Zii^\'fX. mUit^^l lOmg ( 

7 6%) SfifeSff^tlt LT. (IR. 3R. 4R. 8S) 

8 3 - 1 --f ;w) -2, 6-v:t^-9- 

lfv'j}'D[3, 2. l]:t^'^>(215mg^ 0. 53^ U^JW) :d^^#/^o 

^•s T-fe h :^/g^m^f-^W^^^<7)ff^0^HlCj:oT#;to M2 1 8-2 1 9t:o 
[0 0 7 7] 
[i(2 4] 

'HNMR (acetone-dfi) 5 2.42 (m, IH, H2'). 3.27 (d, J ° 10.8 Hz, IH. H4a"), 
3.58-3.72 (m. 3H. H2a", HS"). 3.83 (d, i - 10.8 Hz, IH, H4b"), 4.13 (d, J = 10.5 Hz. IH, 
HH2b"), 4.37 (t, J = 5.1 Hz, IH. OH). 4.42 (m, IH. HS"). 4.88 (d, J = 3.9 Hz, IH. OH). 5.52 (d. J 
= 7.8 Hz, IH. H5), 5.95 (s. IH. HI*). 8.17 (d. J - 7.8 Hz, IH. H6), 10.02 (s. IH. NH); MS m/z 
271 (MH^): Anal. Calcd. for C„H,4N20(: C. 48.89; H, 5.22; N, 1037. Found: C. 48.60; H, 5.64; 
N. 10.21. 

[ 0 0 7 8] 

2 8 

(1S> 3R. 4R^ 8S) -3- -S-tiKu^^v 
- 1 -H Ko^^i/^f-;!/- 2, 6 -v^i-^-9-e$/^n [3, 2. 

3 0) <?)!^7t 

^ji^j2 ^\z%mLtz<Dtmm<o^m'kimL. o%Meo 

H$-'f$fflLTv';;^T'^'D-7 -tC;5^JtT> (IR^ 3R> 4R^ 8S 

) - 1 -7-b h^vp<f-)W- 8 ^W^i-^v- 3 - (N' -^yV^)Viy 

h ->>- 1 --f -2, 6 -v4-^-9-trv^ n [3, 2, 1] y;^^^. 
3 6 4mg (65%) (D (1R> 3R, 4R. 8 S) -3- (N* -^:/y'^)U 
h'>>- 1 -^)V) - 8 -k Kn#'>- 1 -t Kn^i^^f-jl/- 2, B-v^J- 
^■^flf^/iJ' n [3, 2, 1] (7 6 Omg) ^^r^. ^^fij^tJ 1 2 0 m g 

(0. 3 25V^;V) -;V't> (7)7 TlSSl»l^i#ISL> -^(7)-^?^ 



(35) #^2 00 2-5 1 6 25 6 

i§.^7^i^-^mL. ^aut^)UA (5 0) ^ m^^h)VJiy (2®) T^^y^^mt 

[ 0 0 7 91 
[^2 5] 

»HNMR (CD3OD) 5 2.33 (m. IH, m-). 3-3 1 (d, J - 1 1 .1 Hz. 1^ H4a"), 3.57 (d, J 
= 12.3 Hz, IH, H5a'), 3.65 (d, J ■= 123 Hz, IH. USh% 3.78 (dd, J = 10.5 Hz, 2.7 Hz, H2a"), 3.84 
(d, J - 11.1 H2. IH, H4b"). 4.14 (d, J =• 10.5 Hz, IH, H2b"), 4.20 (d, J = 5.1 Hz, IH. H3'). 5.86 
(d, J = 7.5 Hz, IH, H5), 5.96 (s. IH, HI"). 8.22 (d, J - 7.8 Hz, IH, H6); MS: m/z 270 (MH*); 
Anal. Odcd. for CnHijNjO,: C, 49.07; H, 5.62; N, 15.61. Found: C, 48.93; H, 5.55; N. 15.64. 

[0 0 8 0] 

mm<r>1jmT. (is. 3R> 4R. SS) - 3- (N* -7-b^;Wvhvy- 

o- [3, 2, 1] t ^y^MitLtZo 
[ 0 0 8 1 ] 

'ft^fto (2. 5mL) 't'O (IS. 3R> 4R. 88) -8-1: 

Kn^'>- 1 -H Knc3r->^f-;i/- 3 - (e; ^ ^/jp- i _^ ^p) _2. e-'y^j- 

#-ttr->iJ'n[3. 2. l]:t^'^>'(170mg. 0. 635 . te^lc 

( 2 . 1 6 m L . 2 0. 1 5 9 * ^U) . ^ J: J/t: 'J v > ( 0 . 2 9 m L > 3 

>:fe<fca^lO%NaHC03 T'^itL. L (N a 2 S 0 4 ) . iill^SLTt 
o WMj^^)^/^^^> (2:1) LTvU :^T-^nv h ^ y y ^ - i^i!)^ 

ifX. (IS. 3R> 4R> 8S) - 8 -7-fc 1 -T-b ^^'>p(^;^- 

3- ('5'7->;i^- 1 --f ;w) -2. 6 D [3, 2. I] 
><D3' , 5' -vT-bf-;Ht##l 1 7m g (77%) ^#/co 
[ 0 0 8 2] 

(IS, 3R, 4R. 88) - 8 -T-t 1 -7-b 3 - 

(^yz/)U- I )U) -2, 6 --7^4r+l-t'iy^:r D [3, 2, 1] ^ > ( 
175mg, 0. 585 4tt7icei; v> ( 1 . 5mL) KmmL. # 

P>tL^v§y^$-7;ud'>#H^4"T-0'Clc:?^*PL. 4 -:^nD7i-JUviJ' 



(36) #^2 00 2-5 1 6 25 6 

UD*7.7x-h (0. 29mL> 1. TS^U^JU) ^M^f^o ^^hfl^-^M 

1. 2, 4 - h ';7y'-Jl' (I20mg, 1. 755 U^JU) 
^;t-r^-fe7':5^A (s ep t um) TW.^ Ifz^^^ 7 JVK^ltzo ^ORt&M-^ 
t)=S:S®{w*3V>T3 BMmi^l^L^ CH^ C 1 2 "Cl^lRL. ^'v^ >*3«}:?/5% 
Na HCO3 -^^m^L. (Na2 S O4 ) . «lll^@t;to ^it^v:^^ 

^> (7mL) ^J:C;^3 0%7XS^'fl:T>*-'!7A (lOmL) JC-^mUTto 

•ra^-^ia-ei e^MMi;. mm^M^^^fzo n^^. Eta n/mcoh/ 

CHCI3 (5:30:65) 'kit^LXZy')iJT^a-7Y^'yy ^ - i,Z:^^fX 
, tilfi^k-^!^? 4m g (5 5%) ^fm'^mM^t LT#7to 
[ 0 0 8 3] 

mmm 2 9 

(IR. 3R^ 4R. 8S) - 1 -T-fe 3 - (N' -7-trf-;V 

i>*T->- 7 -^;u) - 8 -^>>^;Wia-^->- 2. 6 -v^Ji-^-^if->i5^ n [3, 

2. l]:t^^>(31) C7)$aig 

|^i(B«^J 1 7 tCE®L/t#JlMtCj:oT> -7-tr«^;U^^7:::.> ( 3 8 6 m g ^ 
2. O^'J^JU) 55^fj^/';Mbi£^^ML> StTfci. 2-v^Dnxi5^>- (1 
OmL) fp<D (IR, 3S, 4R, 8 S) - 1 - 7-fe h 8 V v 

V- 3 -p< h^v- 2, 6 - tTv^Uo [3, 2, l]:t^^y ( 

4 7 7mg. 1. 4 8 5U*;v) <^Mtc-^fi^t. 1, 
> (2. OmL) ^<D^ (IV) i5'n'j K (0. 7 5mL) ^Mltio #^tL& 

tzo ^<DU^m^2. 0M^®:^ h 'J -^AT-it'jfilL. -fey-f hT'igiiL^ iJ' n n 
^JUAT'^fc^^-iwJiiitBLTto (Na^ SO4 ) . iSIIIgS L 

a o^^^VAif 5 %E t 0 H^^«ffl LT, -> 'J n v h ^^-^ 7 ^ - tCj^^ 

tt-C> #ie<b-^!^2 9 7mg (4 2%) ^ i^lfi-fb-a^tKON 9 -|S^/?-7y ^- 
73mg (10%) , ^feJrO'N 9 -^-^a -7^ V- 4 6m g (6%) ^r^TS 

^m'^mt Lxmzo mtit^m \ n^i i ^-n (chs ci/Eto 

A c ) o 

[0 0 8 4] 



(37) 



#^2 0 0 2-5 16 256 



m2e] 

'H NMR (CDCI3) S 2.09 (s, 3H, 
OAc), 2.40 (s, 3H, NAc), 2.78 (m, IH, H2'), 3.53 (d, J - 11.4 Hz, IH. H4a"). 3.99 (d. J = 11.1 
Hz, H4b''), 4.03-4.18 (m. 4H. H2a-. H2b", H3'. HSa"). 4.26 (d, J = 12.6 Hz, IH. H5b'), 4.39. 4.58 
(AB, J = 11.7 Hz, 2H, Bn), 6.62 (s, IH, HIO, 7.22-7.40 (m, 5H, Bn), 8.21 (s. IH. H8). 10.60 (s, 
la NH). 12.34 (s, IH, NH): Anal. Calcd. for CgHjjiNjO,: C, 55.31 ; H. 5.05; N, 14.02. Found: 
C. 55.35; H, 4.83; N, 13.80. 

I 0 0 8 5] 

(IR, 3R> 4R, 8S) - 1 -7-t h^vp(f-;u- 3 - (N' -7-bf-;W 
^7->-9--f;V) - 8 2 , 6 -v^^^f tf->i^ a [3, 

2. 1] ^ 1^ y (3 2) (omm 

. ^teTkl . 2-Vi^ aux.^y (1 OmL) 4^0 (1 R. 3 R> 4 R> 8 S) - 
1 -7-fe 3 - (N' -7-t^)Vy7:^y- 7 -4 )V) 

2, 6 - v;^^+l-tfvi:^ n [3, 2, 1] t^^y (370mg^ 
0. 76^';-t;u) o^'Mm^'MML. I, 2-v^nDx^> (3mL) ^<Dh 

V7^— > (0. 5 4mL> 3. O^V-t^V) ^jtin^?to 
tL^tl-^tl^r. -Bjfe, Mlc^i/^Tj)Di!!!L7to $^l>:TMSOTf (0. 5 4m 

L) im^. ^'T^^^m'S: ^ hiz. 2 BmrnmLtzo ^mM2 9 tm^<D^-^^T 

^ -tC7)-^ttT. ^stiffl?tiTv^^i/^tB|§!^S 1 0 4 mg (2 8%) > IIIB^b^!^ 9 
Img (2 5%) ^ isXl/mtiit^^<r>a -ry-?- SOmg (22%) ^r^^ 
X^^m^mt LT#;to m^k'&tl : ill,>i(l 2 8 - 1 3 1 t^o 
[ 0 0 8 6] 
[ic2 7] 



(38) 



#^2 00 2-5 1 6 2 5 6 



•HNMR (CDCy 6 2.02 (s, 3H. OAc). 2.30 (s. 3H, NAc), 2.67 (m, IH, H2'), 
3.50 (d, J = 1 0.8 Hz, IH. H4a"), 3.78 (dd, J - 1 0,8 Hz, 2.7 Hz, IH. H2a"). 3.99 (d. J = 10.8 Hz, 
H4b"), 4.12 (d. J = 12.3 Hz, IH, HStO. 414 (d. J = 10.8 Hz, IH, H2b-), 4 J7 (d, J ■= 12.3 Hz, 
IH, HSb*), 4J3 (d, J =• 5.1 Hz, IH. H3*). 4.49, 4.62 (AB, J = II.7 Hz, 2H, Bn), 6.25 (s. la HI'), 

7.26-7.38 (m, 5H, Bn), 7.83 (s, IH, H8), 9.0 (s, 1 H, NH), 1 1.95 (s, IH, NH); MS: m/z 310 
(MH+); Anal. Calcd. for CjjHjjNjOg: C, 55.31; H, 5.05; N, 14.02. Found; C, 55.70; H. 5.00; N, 
13.95. 

[0 0 8 7] 

^mm 3 1 

(1S> 3R^ 4R. 8S) - 3- {^^ 7 - 9 - ^ - 8-HKn^-> 
- 1 Ko:^v.p(f-;i/- 2. 6 -v^^^ttfv^^J^n [3. 2, 
3 3) (Dmik 

^^iffzm^. (IR, 3R> 4R. 8S) - 1 - 7-fe ^ 3 - (N' 

[3. 2, 1] ;t^^> (180mg) mtiit-k^ 5 2 m g (45% 

) ^m^mMi^tLx^fzo %/^^ (9 : 1) ^a^ib^B^H'fbLT. isb^hI 

[ 0 0 8 8] 
Vk2 8] 

'H NMR (DMSO): 5 2.45 (m, 
IH, H2'), 3.3 1 (d. J = 10.8 Hz, IH, H4a"), 3.36-3.50 (m, 2H, H5a', HSb"), 3.60 (dd, J = 1 0.2 Hz, 
2.7 Hz, IH, H2a"), 3.1 (d, J = 1 1.1 Hz, H4b"). 4.03 (d, J = 10.5 Hz. IH, H2b"), 4.36 (m, IH, 
m\ 4.95 (t, J = 5.7 Hz, IH, OH), 5.70 (d, J = 3.9 Hz, IH, OH), 6.06 (s. IH. HI"), 6.55 (br, 2H, 
NH,), 7.90 (s, IH, H8), 10.68 (s, 1H,NH); MS mAe310 (MH+). 

[ 0 0 8 9] 

2 

(1S> 3R^ 4R^ 8S) -S-HKo^v-i- (4, 4' 
h Vf-JV^^v'><f-;V) -3 - (N* -T-bf-JVv' h v'V-^f JV) -2, 6-v 
■^^^\L^y^u [3. 2, 1] -^^^y (3 5) <??S^^ 

it^eUv^ (7mL) ^(n> (IS. 3R, 4R. 8S) -8-IiFd^'>- 
1 - t Kn^'>^f-;i/- 3 - (N* - T-tf-;u-> h > -2, ^-V^ 



(39) !|#^2 00 2-5 1 6 2 5 6 

^'ij-fcTviJ'n [3, 2, 1 ] ^ V (2 0 Om g> 0. 6 4^'J^;U) > j3 i 
t>*4, 4' h ';f-;Wi:^D U F ( 5 4 8mg, 0. 6 1^ V-t^U) (7) 

^fi-e-B^l§^ Mxf-;vT'l^|^t> r7-f>*J:t;'~l 0%NaHC 
O3 -e^Sfeif mMi- > 'J ^i^-C$g*SfeL. «iML/.:o ^ nn7^;uA4> l 0 
y-;i/^ri^ffl tT>"; ^T-^'Ov >i5^^7^ - JCTi^ttT, tllfi'fb'&tia 4 2mg 
(8 7%) ^SRfe^a^tli: tT#7t:o 
1 0 0 9 0] 

|W|^||(?):^^l' ctoT^ (1S^ 3R> 4R. 8S) - 8-tKn^>/-l - ( 
4, 4' h^v h ';f-;U;i-^->^f-;w) -3- (N' -^>'yV;u->hv 

-2. e-v^^-y-lf-^^n [3, 2, 1] ti^i^y (3 6) . 
^<J:J/(1S> 3R^ 4R. 8S) - 8- tiFn^v-l - (4. 4' -vp<h 

h Vf-;w>}-^'>;<f-jv) -3 - (f-5>--f;w) -2, 6 - v^j-^-y-ev'^ 

D [3, 2. 1] t^r^y (34) =^l^i;tL;to 
[ 0 0 9 1 ] 
^Jte^nj 3 3 

(1S> 3R^ 4R^ 8S) - 8 -11 Knc^i/- 1 - (4, 4' -v^h^v 

h Vf-;vt^->^f-;i/) -3 - (N* -7-bf-;v-> h-^^-^jv) -2, 6-v 

^t^-'^eviJ' □ [3. 2, 1] ^^^y 8-0- (2 ^vry x^;u-N, N 
-v>r V7'Dt:;^.t^7;*^^i/>' (3 8) oS^it 
T^Ud'>#H^4' OtJlw^Jt&SftTlcv^'^ PDp< (6mL) 'f<?D^ (1S^ 

3R^ 4R> 8S) -8-^Fn^v-l- (4, 4' - v ;^ h + v N V f-^W^ 

#->-p(f-;u) - 3- (N* -T-t^ji^z/ hz/y-^ )v) -2, 6-v:^-^-9-tr 

->:5^D[3. 2, l];J-^iS^:^(320mg, 0. 52^U^;P).*3i: D^vM 
V7'nfc:;i/X'^;VT 5 > (0. 36mL> 2. OS^V^-JW) (DmWLfzm'MK 
> 2 - vry j:-f-;i/-N, N-vM V7°Dli>il/iJ'Da.i>x4^7^ v> (0. 2 3 
mL, 1. 04 5iJ^;i/) ?r?iTt;to #e>tL'2.M^iSffl£Jtt-.fev>T4B#w 

mwL. ^x-r%mL. mwtJ^^)i^x-^mL. i^mttzi o%NaHco3 



(40) i|t^2 00 2-5 1 625 6 

ItTs mUit^mS 7 6mg (8 9%) ^-fcfefa^t/t LX^Zo 
[ 0 0 9 2] 

mUKLX. (IS. 3R. 8S) - 8 - 1: Ko ^ 1 - (4, 4' 

-i/;^ h^z/ h -3- (N' -^y^/^)li/]>z/y-l- 

-2, 6 -v^^-^-tt: n [3, 2. 1 ] :t iJ' ^ > 8-0- (2--> 
7yxf-;i/-N, N-v-Y VT'D t:;i/;h>^;}.7 ^ v> (39) ^ iiXl>^ (1S> 
3R. 4R, 8S) -8-tKnc^v-l- (4, 4' - v ^ h ^ v h V f-^V^ 
^->p(f->iu) -3- (f-^ 1 --f ;^) -2. 6 - D [3, 2 

, 1] ^^^y 8-0- (2 -v7yif-;u-N, N-v-r VT'ot:;!/*^* 
(3 7) ^-S^itL/sTo 
[ 0 0 9 3] 

^mn 3 4 

2, 4 -tfv'jJ'n^^ V;^-f- F$-^;t-r^J^-U nf^:?' 1^:4-^ K<7)$^it 
C:<7)^i4^J(i, 2' -C, 4' -C«if l/;t V F^^WI-^^r 'J 

K(7)'^B£H^JtS. tf->iJ^ ^ V-;^-^/ K;h;^;f.7 ? v> 3 7-3 

W(i-^fitJ'5r:^& (Perk i n-Elmer ?5^-(b<7?AB 1 3 9 4 S y n t 
hesi zer, 1994<7)7'^^3-;^) tiJioT, ^filM^^ V :f^^Ut^ 
v^^^Lfzo ^'^y^BMiis 0. 1 3M-e*>)> #2fefl*;^* 

7 5 v><7)-a?g (0. IM) cfc 19 3 0 %i^V^i)!lJtT-*:i)o ^ 

^M^^:^^^y ^vyKMLX it 5^x^-0 tzo '^M^^:^^^y ^"yxo^ -y^^) y 
ifSiimt. #gfcS'^;^*7^v> tUl^T*^ (9 8-9 9%) o afctODN^ 

[ 0 0 9 4] 

[ 0 0 9 5] 
[<k 1 2 1 



(41) #^2 00 2-5 1 6 25 6 

5'-d(ATCTCTCCGCTTCCTTTC)-3' 

y-dCATCTCTCCGCTTCCTTTCH' 

5'-d(ATCTCTCCGCTTCCTTTC)-3' 

5'Hi(ATCTCTCCGCriTCCTTTC)-3' 

5*-d(ATCTCTCCGCTTCCTTTC)-3' 

5'-d(CTTCCTGTCTGATGGCTTC)-3' 

5'-d(CTTCCTGTCTGATGGCTTC)-3' 

5'-d(CTrCCTGTCTGATGGCTTC)-3' 

5'-d(CTTCCTGTCTGATGGCTTC)-3' 

5'-d(CTTCCTGTCTGATGGCTTC)-3' 

5'-d(CTTCCTGTCTGATGGCTTC)-3' 

[ 0 0 9 6] 

^mm 3 5 

2' -C, 4' -C-»if>'i5' nj?^ K=g:-^^-r;5):t U iJ' l^^^f- 
K(7)/^'1' y KM^tt 

3 >*-s S!!:;b^6«)i§iil!iflilfet::ct:oT^|^L/^ (Wang^>>Nucleosid 

es Nucleotides 1997, 16, A A 5) o Ul '^^h^Ti-' 

3. 3^T'^;i)o -il^->f-v>C*-^^-r^Se^J^). $^^Mt') d'^^ lytf- 
n^m*^^x\^^^) ^^r^nm 1 2 ti^ ee^j 1 0 .t 1 ut^v^Tm^'^^t l 

oTi^i)@B?yt::|IILTti. Tm^ 0 9 0" ) ^^^hKmWLX. M^Z^T.^^ 



(42) !|f^2 00 2-5 1 6 25 6 

1 0 0 9 7] 



^ 1. 2'-C. 4'-C^m\zi^<70:?^^[^tiy\^^t^t^ 





IB m 


Tm C 
RNA 


ATm 


1. 


5'-d(ATCTCTCCGCTTCCTTTC)-3' 


64.4 




2. 


5'-d(ATCTCTCCGCTTCCTTTC).3' 


78.1 


+2.8 


3. 


5'-d(ATCTCTCCGCTTCCmrC)-3' 


-82 


+2.2 


4. 


5'-d(ATCTCTCCGCTTCCmTC>3' 


71.7 


+2 4 


5. 


5'-d(ATCTCTCCGCTTCCTTTC)-3' 


77.5 


+1.9 


6. 


5'.d(ATCTCTCCGCTTCCTTTC)-3' 


>90 




7. 


5'-d(CrrCCTGTCTGATGGCTTC)-3' 


63.0 




8. 


5'-d(CTTCCTGTCTGATGGCTTC)-3' 


69.5 


+3.3 


9. 


5'-d(CTTCCTGTCTGATGGCTTC)-3' 


76.2 


+3.3 


10. 


5'-d(CTTCCTGTCTGATGGCTTC)-3' 


81.4 


+2.3 


11. 


5'-d(CTTCCTGTCTGATGGCTTC)-3' 


>90 




12. 


5'-d(CTTCCTGTCTTATGGCTTC)-3' 


70.3 





T=2', 4' — C — ^I^^Sv^o C = 2' 4' — C— ?iSJf§v-9^v>o 
Tm;|ij':^<7)-9->:^jUfi.'k@il(10mM 'J>^:^hU't7A, 0°. 1 mM EDTA, 
fcJ:t/0. 1M i^^b:^h'Jr7A.pH7. 0) ^izi^fti^i-'Jd'^'^^byJ-^^KZ. 0;/M 
fcJ:i;ffiMMDNA*tcliRNA2. 0 ju M^^^tl'-So 



[ 0 0 9 8] 



(43) !|$||2 00 2-5 1 6 25 6 



(44) #112 00 2-5 1 6 2 5 6 

0JW 12^11^280 (2000. 11. 28) 

[^mmiE 1 ] 

imtm 1 1 Ti25t : 

[<bi] 




X> Y> i3ct(/Zfi> ^^LK. 0. S. CH2 > NR> C = 0^ C = CH2 

Rj li, 7■f"^>^ v>v>^ i^7->> li^'^-y-^'f-^^ '^yvJVx 

R2 > R3 I*. H. 0H> DMTO> TBDMSO. BnO. THP 

0> AcO. BzO. OP (NiPr,) 0 (CH2) 2 CN. OPO3 H. v 

iiftCJ^oT, P hCHOz ^ T I PDSO2 . tfz^iDTB S02 ^W^m-ThZ 
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mo 



#|lt2 0 0 2-5 1 6 2 5 6 
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dOCumW ^rtictdu IvklHWOi ib* cUimM^ iawsoltau aannot b« 

eouid«rcd to ^ltvo^« w invMiUv* step when Ui» doeiuiuat » 
eonlJMivd wiOi ont cr nort nhtf lueh tkmmcaU. imIi eoml>in«li«n 
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